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Any theory of scientific relevance must be falsifiable. This is true also for the hypothesis of 
wavefunction collapse. The prescription for wavefunction collapse can be formulated as: 

"when a particle has been measured to reside within a given volume, the wavefunction of this 
particle vanishes in all space-like points outside that volume". 

By particles we understand photons which are bosons and single fermions such as electrons. 

For photons, that is the electromagnetic field of light, this hypothesis can be experimentally tested 
in a very simple manner (Fig. 1): 

Take a beam of linearly polarized (LP), monochromatic light. 

Split the beam in two equal parts in a beamsplitter (BS). 

Have each part reflected off a mirror (M1L,R) which is coated with a birefingent material. 


The birefringent material will introduce a phaseshift between the two orthogonal linear 
polarisations. As a result, the incident linearly polarized light will come out as elliptically or even 
circularly polarized light. 

This change of polarisation exerts a torque on the mirror which is proportional to the incident light 
power. We therefore measure the presence of each photon. 


We do this on both arms and the measurements are independent of each other. 
We now pass each beam through a slit and have both beams interfere as a double-slit experiment. 


If the Collapse Hypothesis holds, there should not be interference between the two slits but we 
should get the superposition of two single slits. 


If the Collapse Hypothesis is wrong, we will get two-slit interference. 


For fermions, the experimental effort is very much greater since we have to do single-fermion 
measurements. The measuring devices will be SQUIDs which are capable of detecting the 
electromagnetic vectorpotential of a charged fermion upon passage without altering energy or 
momentum of said particle. It can, however, change the wavefunction's phase. This is why one has 
to use two identical SQUIDs in two identical geometries. 


To be specific, take an electron beam (EB) of well-separated single electrons (Fig. 2). 
Split the beam in two parts. 

Have each beam pass through a SQUID (SQD). 

Reunite the two beams and observe the interference pattern. 


As before, if Collapse holds, one observes no interference but the superposition of two independent 
beams. 


If the Collapse Hypothesis is wrong, one observes single-particle self-interference. 


